Thymectomy-induced deterioration of learning and memory.
Age-associated immunodeficiency and cognitive deterioration are two predominant features of the aging process, but the mutual influences between them are not clear yet. Research on the neuroendocrine immunomodulation (NIM) network indicate reciprocal interactions between the neuroendocrine and the immune systems mediated by neurotransmitters, neuropeptides, hormones and cytokines, which form an integrated network to maintain normal physiological functions of the body. An imbalance in the NIM network is believed to accelerate the aging process, in which the thymus plays an important role. We recently discovered that thymectomy in mice not only reduces the immune response, but also deteriorates learning performances. Cytokines such as interleukin-1, interleukin-6 and tumor necrosis factor, and corticosterone affect the induction of hippocampal long-term potentiation, a synaptic model of memory. Clinical studies have demonstrated that Alzheimer's patients show disordered immune function in addition to cognitive deficit, and the brain lesions of Alzheimer's patients may be associated with abnormal immune reactions occurring in the brain. With these findings, it is speculated that the disordered immune function may induce an imbalance in the NIM network, which consequently influences central cognitive function.